Peroxiredoxin 6 is upregulated in bovine oocytes and cumulus cells during in vitro maturation: role of intercellular communication.
Peroxiredoxins are peroxidases involved in antioxidant defense and intracellular signaling. Expression of transcripts coding for peroxiredoxin 6 (PRDX6) has been previously described to be upregulated in oocytes after in vitro maturation, a period during which general transcription decreases dramatically in oocytes. The aim of the present work was to evaluate PRDX6 regulation in bovine cumulus-oocyte complexes in relation to maturation and intercellular communication. PRDX6 expression was analyzed by reverse transcription-PCR and Western blotting in oocytes and cumulus cells before and after in vitro maturation. PRDX6 was found to be upregulated at the mRNA and protein levels in both cell types after maturation. The effect of paracrine and gap junctional communication on PRDX6 expression was then assessed by culturing cumulus clusters in the presence or absence of denuded oocytes. While PRDX6 upregulation in oocytes required intact cumulus-oocyte junctions, the presence of denuded oocytes was necessary but sufficient for the upregulation to occur in cumulus cells. Finally, the influence of recombinant mouse growth differentiation factor-9 (GDF-9) on PRDX6 expression in cumulus cells was studied. GDF-9 induced cumulus expansion and PRDX6 upregulation in bovine cumulus clusters. Altogether, our data suggest that PRDX6 upregulation in cumulus-oocyte complexes during in vitro maturation is mutually regulated by both cell types: PRDX6 upregulation in oocytes would require gap junctions with cumulus cells, while upregulation in cumulus would depend on secretion of oocyte paracrine factor(s) with GDF-9 being a likely candidate.